Introduction
In the presence of molecular oxygen many organic compounds undergo a free radical induced oxidation via a chain reaction (reactions (1-4), X-initiating free radical).
X-+ RH R-+ 02

R02-+ RH
2R02-
XH ± Rinitiation
RO 2 -
R02H ± Rproducts termination propagation
The chain length is promoted by decreasing radical concentrations (decreasing initiation and termination rates), and at constant initiation rate by increasing temperature and by high substrate (RH) concentrations (increasing propagation rate). Especially prone to undergo such autoxidation reactions are aldehydes, ethers and olefins with allylic hydrogen atoms [1] .
D-Glucose with its aldehyde-like function at C-l and its ether-like function at C-5 is expected to be easily oxidized according to the above reaction scheme. However, it will be shown that D-glucose does not undergo a chain autoxidation in neutral aqueous solution because of other competing processes.
Results and Discussion
The formation of peroxides from D-glucose and 2-methyltetrahydrofuran (MTHF) has been measured after exposure of their oxygen saturated The initiating radicals arise from the radiolysis of water which generates OH radicals (G = 2.7), H atoms (G = 0.55) and solvated electrons, e~aq (G = 2.7). The OH radicals and the H atoms react with the substrate by abstracting carbon-bound ** G-value = number of molecules formed per 100 eV absorbed.
hydrogen atoms (reaction (1), X=OH, H). Thus substrate radicals are formed according to reaction (1) with a G-value of G(OH) + G(H) = G(R-) -3.3.
In oxygen saturated solutions the substrate radicals are converted into the corresponding peroxyl radicals (reaction 2). The solvated electrons are scavenged by molecular oxygen (reaction (5)).
e-aq + 02 02-
Besides, H2O2 is formed as a "molecular" product from the radiolysis of water with a G-value of G(H202) = 0.7. MTHF gives peroxides via a chain reaction (c/. also ref. [2] ). At 20 °C and a dose rate of 10 14 eV • g- 1 • s" 1 MTHF as a substrate gives total peroxides with a G-value as high as 6.9. As expected for a chain reaction, lowering the dose rate and increasing the temperature increases the chain length and at 40 °C and 10 13 eV • g" 1 • s" 1 a value of G(total peroxides) = 87 is observed. On the other hand, with D-glucose as a substrate G(total peroxides) does not exceed 3.6. In a previous study it has been shown that in this case only H2O2 and no organic peroxide is formed [3] . No chain reaction of any importance sets in. The reason for this is the fast elimination of H02" from the a-hydroxyalkylperoxyl radicals (reaction (6)) [4] [5] [6] [7] [8] [9] . Superimposed on this uncatalysed decay of the peroxyl radicals there is a base catalysed reaction (reaction (7)).
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It has recently been shown that in the y-radiolysis of oxygenated aqueous solution of D-glucose all major products observed can be explained by the reactions (6) and (7) [3] . Only at high dose rates the glucose peroxyl radicals undergo second order processes (cf. reaction (4)). The rate of H02' elimination has been measured recently [9] , and it has been shown that the C-l, C-2, C-3, C-4 and C-6 peroxyl radicals (1-6) rapidly eliminate H02'. At room temperature the various values of k6 range between 400 and > 70000 s -1 . The fastest elimination is that from the peroxyl radical 1 (k6 > 70000 s -1 ). The peroxyl radical 5 has been thought [3, 9] to eliminate H02-via reaction (7). At natural pH (unbuffered solutions; pH -6.5) the H02-elimination from 5 is thus appreciably slower than from the peroxyl radicals at the other carbon atoms (1-4, 6 ).
The pK-value of H02-is 4.75 [10] . At natural pH it is largely deprotonated. 02' -appears to be of little reactivity to abstract hydrogen atoms from substrates other than very good hydrogen and electron donors such as ascorbate [11, 12] . In agreement with the present results at natural pH no chain reaction was detected with isopropanol as a substrate, and only in strongly acidic solutions H02-has been found to propagate a chain reaction with this substrate [13] . 
Although for the present study the substrate concentration was fairly high and the direct action of the radiation on the substrate cannot be neglected, one can estimate the non-chain peroxide yield from the glucose solution on the basis of G(R02*) = 3.3, which radicals subsequently convert to HO2. radicals. The solvated electrons are scavenged by molecular oxygen to give further 02 -_ (H02-) with a G-value of 2.7 (reaction (5)). On disproportionation (reaction (8)) they give H2O2 with a G-value of 3.0. The yield of "molecular" H202 of G = 0.7 brings the value to 3.7, which agrees well with the experimental value of 3.6. This value is only obtained at low dose rates. At high dose rates G(H202) drops because of bimolecular reactions of the peroxyl radicals which do not give H2O2 [3] .
The mechanism described above applies to aqueous solutions. It might be possible that reaction (6) also occurs in sirups and well hydrated solids. One then could speculate that the 02~ radical diffuses readily within the material to find a partner for termination (reaction (4)) before its protonated form, the H02-radical, stands a chance to act as a chain propagator [14] .
Experimental
Commercially obtained MTHF was purified by fractionation and by passing through an aluminium oxide (neutral, activity grade 1, for chromatography, Woelm) column just before use. D-Glucose (for biochemical use, Merck), was freed of the heavymetal (presumably iron) impurities by shaking its 1 M aqueous solution with neutral AI2O3 overnight and filtering. The purification treatment is necessary [10] because traces of iron ions reduce G(peroxide), an effect which was observed with untreated D-glucose, especially at the higher temperature. AIM solution of D-glucose (Merck) containing 3 • 10 -5 mol • 1 _1 added iron ions did not show any formation of peroxide at all. However, after the above treatment with AI2O3, G(peroxide) was identical to that of an A^Oß-treated D-glucose solution (without added iron ions). Thus the Al203 treatment proves to be effective in eliminating iron ions down to a concentration level where they do not interfere with the radiation chemistry of Dglucose under our conditions. It is noted that Fe(II) as well as Fe(III) are effectively removed if the AI2O3 treatment is done in the presence of air. Irradiations were carried out in a ^Co-y-source (Nuclear Energineering Ltd.). Water was triply distilled, and had a specific conductivity of < 3 • lO-7 Q' 1 cm-1 at 20 °C. Substrate conversion by y-irradiation was <0.02%. Total peroxides were determined iodometrically by the method of Allen et al. [15] , allowing 1 h for completion of the reaction.
